Objectif : Décrire l'occurrence d'insuffisance hépatique et rénale aiguës, survenant après une transplantation cardiaque orthotopique (TCO) bicave, causée par la sténose de l'anastomose entre la veine cave inférieure (VCI) et l'oreillette droite (OD). Discuter aussi du rôle de la mesure de la pression veineuse fémorale et de l'échocardiographie transoesophagienne (ETO) dans l'établissement du diagnostic.

Éléments cliniques : Une femme de 42 ans, atteinte de cardiomyopathie dilatée, a subi une TCO selon la technique anastomotique bicave. Pendant les 12 premières heures postopératoires, une insuffisance rénale et hépatique inexpliquée s'est développée. La fonction des ventricules gauche et droit était excellente, les pressions de remplissage étaient normales des deux côtés. La pression fémorale était élevée, celle l'OD était normale. Un examen d'ETO d'urgence a montré des caractéristiques de débit chromatique et
It has multi-factorial causes, often including preexisting impaired hepatic perfusion due to the underlying cardiomyopathy. Liver dysfunction occurs more often if it is accompanied by hepatic congestion due to right heart failure, in combination with low cardiac output. 2 Similarly, perioperative renal dysfunction is also common, and is multi-factorial in etiology, with reduced perfusion pressures and right heart failure being important factors. In the postoperative phase, right ventricular (RV) dysfunction is relatively common, and it is therefore not unusual to see deterioration in liver and renal function. However, these decreases are usually mild and improve rapidly as cardiac function improves. We report on a case of acute postoperative liver and renal failure after OHT in the presence of normal right and left ventricular (LV) function, and highlight the role of intraoperative transesophageal echocardiography (TEE) in establishing the diagnosis. Approval for this case report was obtained from the Washington University Human Studies Committee.
Case report
This case report describes a 42-yr-old female patient who had a five-year history of progressive idiopathic dilated cardiomyopathy. Despite optimal medical management, which included digoxin, spironolactone, enalapril, coumadin and furosemide, she deteriorated to New York Association Class IV. She was added to the United Network for Organ Sharing (UNOS) waiting list for heart transplantation as a status II patient. A status II patient is defined as a patient who is homebound and requiring continuous medical care that can be self administered. Her pre-transplantation right heart catheterization revealed a reduced cardiac index (CI) and mildly elevated pulmonary vascular resistance, with a minor increase in the transpulmonary gradient. There was no evidence of preoperative liver or kidney impairment. The donor had died of a subarachnoid hemorrhage, and was not on any inotropic or vasopressor therapy. The donor's transthoracic echocardiogram (TTE) demonstrated normal left-and RV function.
Following induction of general anesthesia the following post-induction hemodynamics were recorded: pulmonary artery (PA) 39/24 mmHg, pulmonary capillary wedge pressure (PCWP) 19 mmHg, central venous pressure (CVP) 15 mmHg, CI 1.8 L·min ). An urgent TEE showed normal rightand left sided cardiac function, but a reduced LV enddiastolic volume. Over the course of the first three hours in the ICU, the patient became oliguric (urine output < 0.5 mL·kg The extensive differential diagnosis of acute liver failure after bicaval OHT was considered. In view of the patient's normal preoperative liver function tests, good flows on CPB, the lack of postoperative RV failure and only modestly reduced CI, the severely elevated transaminases were unexpected. Similarly, the onset of acute oliguria was also unexpected, as the patient had a normal preoperative blood urea nitrogen and creatinine, had not received any nephrotoxic drugs (such as calcineurin inhibitors), had a relatively short period on CPB with good perfusion pressures, and only a modestly reduced CI in the postoperative period. Therefore, as part of the differential diagnosis, the unifying diagnosis that could explain the clinical scenario was the possibility of an inferior vena cava (IVC) anastomotic site stenosis. We therefore transduced the femoral vein pressure from the distal lumen of a new pulmonary artery catheter (PAC) that was inserted into the femoral vein. The femoral vein pressure was 25 mmHg. We then gently advanced the catheter into the right atrium (RA). There was an acute drop in pressure as the PAC entered the right atrium (RA pressure = 12 mmHg). An emergency TEE showed colour-flow and Doppler characteristics consistent with an IVC anastomotic site stenosis (Figures 1a and  1b ; Video, available as Additional Material at www. cja-jca.org). Immediate re-exploration showed that a hemostatic suture at the cannulation site had caused constriction of the IVC lumen. Following surgi-FIGURE 1b Pulse-wave Doppler has been placed at the right atrium-inferior vena cava (RA-IVC) junction and shows a peak velocity (v) of approximately 2 m·sec -1 . The gradient at the IVC-RA junction was calculated to be 16 mmHg using the modified Bernoulli equation (where the pressure gradient across a stenosis = 4v
2 ). The RA pressure at the time of this transthoracic echocardiogram study was 12 mmHg (from the RA port of the pulmonary artery catheter), making the IVC pressure approximately 28 mmHg. cal repair, CI and SvO 2 improved immediately and the oliguria resolved. The patient's serum creatinine peaked at 1.9 mg·dl -1 on postoperative day one, and his serum transaminases and INR values returned to normal rapidly therafter.
Discussion
The bicaval anastomotic technique of OHT involves separate anastomosis of recipient IVC and superior vena cava (SVC) to the donor RA (Figures 2a, 2b) . In the original, and still commonly used biatrial technique, a cuff of the recipient's RA with the attached IVC and SVC is anastomosed to the donor's RA (Figure 2c ). The PA, aorta and left atrial anastomoses are the same in both techniques. The bicaval technique may offer certain advantages. These include improvement in post-transplant survival, better atrial geometry, improved hemodynamics, and a reduction in tricuspid regurgitation, early sinoatrial node dysfunction, arrhythmias, pacing, and vasopressor requirements, along with a reduced hospital stay. [3] [4] [5] [6] However, the IVC anastomosis can be difficult due to crowding of the surgical field by cannulae and tourniquets, 7 and potential size mismatch. Similarly, the SVC anastamosis can be challenging, and the postoperative SVC syndrome is well described; however it is easily recognized by the appearance of a swollen upper body. 8, 9 Stenotic complications can also occur at the pulmonary artery and left atrial anastomotic sites.
Liver failure secondary to anastomotic IVC stenosis in OHT is exceedingly rare. 10 Mild liver dysfunction is a common entity after heart transplantation, and the differential diagnosis includes preoperative liver dysfunction, low CI (especially in face of high RV-IVC pressures), drug induced injury, and systemic infections. 1, 11 Unlike the SVC syndrome, the IVC-stenosis is less obvious clinically. This case illustrates the importance of considering the diagnosis after OHT, especially when cardiac function appears to be good and there is an unexplained degree of deterioration in liver (and renal) function. This case also highlights the importance of the anesthesiologist in performing a comprehensive intraoperative TEE examination after OHT, which should include a careful assessment of all the major anastomotic sites. The intraoperative TEE should be repeated after any additional hemostatic sutures are placed, as they can compromise a previously good anastomosis.
In summary, this case demonstrates the importance of a detailed intraoperative TEE after OHT, and the importance of repeating the intraoperative examination after any hemostatic sutures. We also highlight the crucial role which the anesthesiologist/intensivist assumed in the early diagnosis of this serious complication.
